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Why should we care about mathematics 
achievement?

• Growing national concern about economy

Globalization

Out-sourcing & off-shoring

Rise of other nations

• Friedman: The World is Flat

40+ weeks on the list of top selling books

Communicated the “message”



Competitiveness Indicators

• The United States is today a net importer of high-technology

products. Its trade balance in high-technology manufactured goods 

shifted from plus $54 billion in 1990 to negative $50 billion in 2001.

• Chemical companies closed 70 facilities in the United States in 

2004 and tagged 40 more for shutdown. Of 120 chemical plants 

being built around the world with price tags of $1 billion or more, 

one is in the United States and 50 are in China.

• In 2005, only four American companies ranked among the top 10 

corporate recipients of patents granted by the United States Patent 

and Trademark Office.



More Competitiveness Indicators

• In South Korea, 38% of all undergraduates receive their degrees 

in natural science or engineering. In France, the figure is 47%, in 

China, 50%, and in Singapore 67%. In the United States, the 

corresponding figure is 15%. 

• Some 34% percent of doctoral degrees in natural sciences and 

56% of engineering PhDs in the United States are awarded to 

foreign-born students.

• In the U.S. science and technology workforce in 2000, 38% of 

PhDs were foreign-born 
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Income and Education Attainment (r = .83)

10

15

20

25

30

35

40

$30,000 

$35,000 

$40,000 

$45,000 

$50,000 

$55,000 

$60,000 

$65,000 

$70,000 

Median State Household Income

%
 p

o
p

u
la

ti
o
n

 w
 b

a
c
h

e
lo

r'
s
 +



What does math have to do with it?



Income and Middle School Math (r = .59)
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College Retention Rates for 2005 High 
School Grads by ACT College
Readiness Benchmark Attainment in Math



College Retention Rates for 2005 High School 
Grads Meeting ACT College Readiness 
Benchmark in Math, by Race/Ethnicity



What predicts college performance in 
science courses?

• Sadler and Tai surveyed 8,474 students enrolled in introductory 

science courses at 63 randomly selected four-year colleges and 

universities across the U.S. The students reported on their high 

school coursework (0, 1, or 2 years) in biology, chemistry, physics, 

and mathematics 

• High school coursework in one of the sciences generally does not 

predict better college performance in other scientific disciplines. But 

students with the most rigorous high school preparation in 

mathematics perform significantly better in college courses in 

biology, chemistry, and physics.



Bachelor’s degree attainment rate by highest 
level of mathematics reached in high school by 
1992 12th-graders

Level of math Earned Bachelor’s

Calculus 83

Pre-calculus 75

Trigonometry 60

Algebra 2 39

Geometry 17

Algebra 1 7

Pre-algebra 4



How are we doing in mathematics



NAEP LTT Math 9-year-olds



NAEP LTT Math 13-year-olds



NAEP LTT Math 17-year-olds



How does Indiana perform on NAEP 
math at 4th grade?



How does Indiana perform on NAEP 
math at 8th grade?



TIMSS 2007



Trends in average mathematics scores of 
fourth- and eighth-grade students, by 
country: 1995 to 2007



Indiana
4th grade



Indiana
8th grade
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Why is PISA an outlier?
Questions? Age? Curriculum Alignment?

PISA example



PISA answer

Apple trees = n2

Conifer trees = 

4 (n X 2) 



TIMSS Question and Answer (8th grade)

A



NAEP 17 year old question and answer

If f(z) = z + 8, what is the value of f(6) ? 

ANSWER: ___________ 

(14) 33% of students could not answer



NAEP 12th grade Q & A

The first term in a sequence of numbers is  . Each term 

after the first term is 1 more than twice its previous term. 

What is the 4th term?

A) 2 

B) 4 

C) 5 

D) 11 *  (50% could not answer)

E) 23 



The book, not just the cover
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Dramatic increases in advanced math 
course taking in high schools



NAEP LTT Math 17-year-olds



Grade inflation and/or course deflation

60% of Texas low-income students, 65% of African-

American students, and 57% of Hispanics who received 

course credit for Geometry and Algebra 2 failed a state 

exit exam covering Geometry and Algebra 1 (Dougherty 

et al.,2006) 
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Many AP Students Don’t Take the Exam

• The Commission on the Future of the Advanced Placement 

Program estimated in 2001 that over a third of AP students do not 

sit for the examinations. 

• Based on students who enter public postsecondary institutions 

within California, about 45% take AP courses but not the exams.  

• In Texas the corresponding number is 47%, with another 25% 

taking AP courses but failing the exam. Thus 72% of college-goers 

in Texas public institutions with AP experience have not 

demonstrated college-level knowledge of the content of their AP 

coursework.



Is it content learned or course taken?

• Geiser and Santelices (2004):  Number of AP courses failed to 
predict either undergraduate grade point average or dropping out 
at UC whereas  students’ scores on the AP did 

• Sadler and Tai (2007): AP exam scores predict college science 
grades.  Students with failing AP did no better than students who 
had not taken AP.

• Adelman (2006): No statistical relationship between the number of 
AP courses taken by high school students and college graduation 
in a nationally representative sample.

• Klopfenstein and Thomas (2009): No evidence in Texas that AP 
course-taking increases  the likelihood of early college success 
regardless of race or family income.  

• Dougherty et al. (2006): Benefit to college graduation rates that 
TX schools obtain from enrolling more students in AP courses is   
tied to the percent of the school’s overall population who are able 
to pass AP exams.  



How to enhance math achievement



Challenging Content

• Appropriate standards

• Adequate preparation

• Aligned, high stakes assessments



.

Staiger, Gordon, Kane (2006) Identifying Effective Teachers Using 
Performance on the Job: A Hamilton Project Discussion Paper

Effective teachers



Effective schools
•New York (Hoxby)

Math ES = 0.09
Reading ES = 0.04 

• Boston (Kane et al.)
Math ES = 0.54 (middle school) 0.19 (high school) 
Reading ES = 0.17 (middle school) 0.16 (high sch)

• Harlem Children’s Zone Promise Academy 

Middle-School Lottery Results (pooled sample)

Dependent Variable ITT TOT 

6th Grade Math Score 0.225*** 0.342*** 

7th Grade Math Score 0.313*** 0.468*** 

8th Grade Math Score 0.733*** 1.112*** 

6th Grade ELA Score 0.024 0.037 

7th Grade ELA Score 0.039 0.058 

8th Grade ELA Score 0.239*** 0.363*** 



Effective curriculum
Average HLM-
adjusted spring 
math achievement 
of Math 
Expressions and 
Saxon students 
was 0.30 standard 
deviations higher 
than Investigations 
students, and 0.24 
standard deviations 
higher than SFAW 
students. 



Summary

• The U.S. has fallen behind in educational attainment

• Postsecondary educational attainment is a strong 

driver of prosperity

• Mathematics achievement at the secondary level is a 

uniquely strong predictor of college success

• The U.S. has improved substantially in mathematics 

achievement at the elementary and middle school level 

but is stagnant at the high school 

• U.S. students compete well internationally on the 

delivered curriculum but less well on problem solving



Summary (continued)

• Substantial increases in the apparent rigor of the 

mathematics curriculum do not reflect increased student 

learning

• Key levers for enhancing mathematics achievement 

include:

1) Appropriate standards, student prep, and high stakes  

assessments

2) Effective teachers

3) Effective schools

4) Effective curriculum


